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ABSTRACT
The effects of variations in the novelty of the
inanimate and social environments over 5 -day periods were
investigated.

The Ss were 4 juvenile

(22-24 mo.) monkeys.

The Ss were allowed to enter an initially unfamiliar cage
either singly or as a group.

A second experiment involved

reuniting 3 male juvenile monkeys with their mothers for 5
days following a 15-mo.

separation.

Results of the experi

ments indicated that variations in the social environment
were much more effective than variations in the object
environment, in changing the S s 1 behavior.

The presence

of a strange adult female monkey reduced activity signifi
cantly, while the presence of the mother along with 2
strange females resulted in little decrease.

In several

cases, social behaviors were still increasing in frequency
at the end of each 5-day period, indicating that satiation
proceeded slowly for social activity.

During the 5 days

of reunion, a mother-offspring relationship was reestab
lished.

This relationship involved few overt interactions

between mother and son, in contrast to the amount of
mother-infant interaction in younger macaque monkeys
following a period of maternal separation.

The relation

ship between behavioral reactions to novelty and level of
arousal were discussed.
vi

INTRODUCTION
Play is almost by definition not a subject for
"serious" study.

This at least was the view of most stu

dents of human and animal behavior until recently.

Even

after clinical child psychologists became interested in
the use of play as a diagnostic and therapeutic tool, few
attempts were made to define or analyze just what the
term meant or implied.

Beach (1945) reviewed the litera

ture concerning the concept of play and concluded that
there are several characteristics which are often used to
identify playful activity.

Among these are an associated

pleasurable affect, the lack of any obvious biological
benefit, an increase in the amount, duration, and diver
sity of play associated with higher "phylogenetic posi
tion," a certain species specificity in the actual
behaviors involved in play, and the decline of play in
adulthood.

Some of the hypothesized results of play are

an increase in familiarity with the environment, perfec
tion of adult behaviors before they are needed, the fos
tering of socialization, reduction of boredom, and
self-expression.

Beach concluded his review with a call

for objective study of play to replace the anecdotes which
had been serving as data.

Schlosberg

(1947), in a

rejoinder, maintained that when analyzed in terms of
specific responses and their eliciting stimuli,
". . . fp l a y f would disappear in favor of explanations
in the conventional terminology of stimulus-response
psychology, without any reference to such a vague concept
as play."
Exploratory and play behavior was the subject of
a review by Welker (1961) in which he struggled to define
play thus; "Play consists of a wide variety of vigorous
and spirited activities; those that move the organism or
its parts through space, such as running, jumping . . .
Welker's definition of exploration, " . . .

cautiously and

gradually exposing the receptors to portions of the environ
ment," certainly distinguishes it from play.

In fact, his

was a review of exploratory behavior, inasmuch as experi
mental work on play had hardly begun.

Welker proposed four

features of exploratory and play behavior:
ened interest in novel stimuli,

(1) A height

(2) The habituation of this

interest with continued exposure to the stimulus,
(3) Spontaneous recovery of interest following absence of
the stimulus, and (4) Certain preferences and aversions for
certain specific stimuli, depending on the species being
considered.

Welker ended his review, as did Beach (1945),

with a discussion of definitional and methodological prob
lems, but he was able to c^ast them in terms that are much
more readily testable.

Exploratory behavior, principally

involving the reactions to objects with varying degrees
of complexity, had become a fruitful area of investiga
tion.
The study of play, as distinct from exploration,
received impetus from the increased research on primate
behavior.

Recently an ethologist

anthropologist

(Loizos, 1967) and an

(Dolhinow ^ Bishop, 197 0) reviewed the

concept of play in light of primate field studies, and
concluded that, although play may not easily be specified,
it is a real and important phenomenon.

In their evolu

tionary perspective, the large amounts of time and energy
devoted by mammalian young to play necessarily imply an
adaptive value.
motivated,

They theorized that play is intrinsically

thus producing the repetition necessary for

ensuring "competence plus" in motor behavior and social
interaction in adults.
The first productive attempt to relate play to
more objective and general phenomena seems to have been
M a s o n ’s (1965a, 1968) analysis of chimpanzee behaviors in
terms of their arousal reducing or arousal increasing
effects.

In a series of strikingly simple experiments

(1965a), he manipulated the level of emotional arousal in
young chimpanzees and obtained regular inverse relation
ships between clinging

(arousal reducing) and playful

Carousal increasing) behavior.

Alternately, by varying,

instead, clinging and playful interaction he was able to

reduce or increase the level of arousal in the chimpan
zees .
Environmental Influences on Exploration and Play
Although play is not usually separated into
social and nonsocial parts, there seems to be a great
difference in degree if not in kind between the two
aspects.

Discussions of play would perhaps be clearer

if the term were restricted to social interaction, and
exploratory behavior used to designate behavior involving
objects.

Mason (3.9 6 5 b) disagrees, but his conclusion is

based primarily on observations of chimpanzees and labora
tory monkeys, which apparently manipulate objects more
often, differently, and perhaps more creatively than freeranging monkeys

(Goodall, 1964; Menzel, 1966).

Jolly's

(1966) observations of.various species of lemur led him
to conclude that social relationships, including play,
preceded the development of skill in object manipulation
in primates.
A series of studies by Welker

(1956a, 1956b,

1956c) involved the presentation of novel objects to young
(3-4 years) and older

(7-8 years) chimpanzees.

He found

that more complex stimulus objects received quicker and
longer attention and that satiation, or diminished respon
siveness, occurred over a few minutes exposure.

The

younger animals tended to satiate more slowly, but also

were more hesitant in their initial approaches to novel
objects.

If his results are combined, it appears that

rh?. roi.oor.se to novelty is curvilinear, rising to a
inaximdiV.

then falling off again.
T u n e r , Davenport, and Rogers

(1969) reported on

the long-term effects of three years of early social
isolation in chimpanzees.

These animals were tested after

approximately seven years of social contact following the
end of isolation and were found to exhibit stereotyped
behavior,

little social or sexual interest, and little

play as compared with socially reared controls.

Sackett

(1965) reviewed the literature on social and sensory
deprivation in primates and advanced a "complexity di s 
sonance preference" theory, in which he hypothesized that
normal behavioral development proceeds by a gradual process
of paced increments in environmental complexity.

He p r o 

posed that an animal, if given a free choice, will gradu
ally choose more and more complex stimuli, but if an
animal reared in a very simple environment is suddenly
exposed to a complex environment he will be unable to
adjust.
Mason

In a non-free choice situation, Bernstein and

(1962) rolled novel objects down a conveyor belt

toward young rhesus monkeys at the end of a long, narrow
cage.

They observed fear responses ranging from freezing

and stereotyped rocking to active withdrawal and threat

gestures.

Using Sackett's hypothesis, one would predict

that if the subjects had had a place to withdraw to, and
thus control the level of stimulation, eventually posi
tive behavior toward the objects would have been seen.
Infant rhesus monkeys will overcome their terror of a
strange toy if they are provided with a terry cloth mother
surrogate as a base of security (Harlow § Harlow, 1965).
Zimmerman (1969) reported that infant monkeys began
traversing a maze, grabbing a cloth diaper from the goal
box (while ignoring the food there) and playing and
exploring in the maze, causing their "intelligence"
scores to drop.

Berkson (1968) raised young Java monkeys

in social isolation and found that placing them in a
strange cage greatly increased the amount of stereotyped
behavior.
It appears that the level of arousal is of major
importance in determining the reaction to novel stimuli.
Strange surroundings can result in extreme fear and active
avoidance, while testing in a familiar setting can result
in boredom and passive avoidance (Welker, 1961).
Social Influence on Exploration and Play
In contrast
object manipulation
Japanese macaques

to the usual reports of high levels of
in apes and monkeys, a field study of

(Menzel, 1966) found that

very little

attention was paid to the object environment, except for

food.

Infant monkeys accounted for the vast majority of

object play, and further, object manipulation of any
length or intensity occurred as part of social inter
actions, especially play.

Studies of several types of

monkeys; langurs

(Jay, 1963), baboons

(DeVore, 1963),

squirrel monkeys

(Baldwin, 1969), macaques

1970; Alexander,

1966) all indicate that juvenile monkeys

(Bernstein,

undergo extensive social interaction in peer play groups.
Harlow and Harlow

(1965) divide social play into 3 stages:

Cl) An exploratory stage in which animate and inanimate
objects are treated alike,

(2) Interactive play involving

gentle wrestling and chasing, and (3) Aggressive play,
transitional to adult dominance encounters, which func
tions to establish a status hierarchy in subadult males.
Bernstein and Draper

(1964) observed an all

juvenile (2^--3^‘year old) group of rhesus monkeys and
found that, as compared to juveniles in a group contain
ing adults, the juveniles were more playful and physically
active, and stayed in a compact group.

There was a

tendency to form a dominance hierarchy but the dominant
juveniles were relatively ineffective and inconsistent as
compared to adult males.

Upon introduction of a strange

adult male, the juvenile group moved even closer together,
and the amount of locomotor activity and social play
decreased.
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Marler and Gordon (1968) briefly reviewed evi
dence that the mother of a young primate exerts a pro
found and long-lasting effect on the social development
of her offspring.

Field studies of rhesus monkeys

(Koford, 1963; Sade, 1967; Southwick, Beg, § Siddiqi,
1965) and seminaturalistic observations of Japanese
macaques

(Tsumori, 1967) and Java macaques

(Fady, 1969)

clearly indicate that the status of a female depends
almost entirely on the status of her mother.

In the

case of a son, the relationship between his and his
mother’s status is also positive, but seems to be influ
enced as well by

success

or failurein fights,

or physi

cal factors such

as size

and weight (Bernstein

§ Mason,

1963).

puberty

sometimes leave their

group and

Males at

enter a new one,

or remain solitary for a time before

returning to their home group (Sade, 1967).
Information concerning the length of time the
close mother-infant bonds may persist in the laboratory
is given by Joslyn (1967), who separated 26-month-old
rhesus monkeys from their mothers and found "overt dis
turbance" in the juveniles' behavior for two weeks and a
reduction in social play for over six weeks.

Hinde and

Spencer-Booth (1967) found that for a group of rhesus
monkeys in a semi-naturalistic setting, mother-infant
contact ceased at about two years of age, although peer

9

play continued until at least the age of 2^- years, when
their study ended.
The present research involved exposing a group of
juvenile Java macaques to variations in the degree of nov
elty of a cage adjoining their living quarters.

The varia

tions were designed to range from mildly stimulating, to
monotonous, to fear producing, in order to yield higher to
lower levels of exploration and play.

The Ss were allowed

to enter the adjacent cage singly and in a group for several
days at each cage variation.

It was thought that these two

manipulations would result in demonstrating a differential
effect of social and nonsocial novelty on exploration and
play, and also allow time for initial over-arousal to give
way to optimum arousal and then to under-arousal, as reflect
ed in a low-high-low sequence of activity levels across days.
A second study investigated the mother-infant rela
tionship after a separation period of 15 months.

It was

thought that the effects of the mother's return after a long
separation would give some indications as to the factors in
volved in the mot he r’s influence in natural situations on
her offspring's peer interactions and object interactions.
With separation and reunion at earlier ages

(Preston, Baker,

§ Seay, 1970; Rosenblum § Kaufman, 1968; Seay § Harlow,
1965) increases and decreases in both mother- and peerdirected behaviors have been reported.

No experimental data

for reunion after such a long-term separation, as was done
here, is available,to the writer's knowledge.

METHOD

Subj ects
Three male and one female juvenile Java macaques
CM. ir us , also M. fascicularis) , with a mean age of 23
months

(22-24 mo.), and the mothers of the three males

served as subjects at various stages of the research.
The juveniles were raised with their mothers for the
first 10 months of life, with approximately 30 minutes of
peer interaction per day during that time.

Following

separation from their mothers, the juveniles were housed
in cages together in pairs and fours with some visual,
auditory, and olfactory contact with approximately 15
adult monkeys.

The mothers were paired with adult males

much of the time after being separated from their infants.
The juveniles were housed singly for 12 weeks preceding
the start of the experiment.
Apparatus
The juveniles were individually housed in four
living cages situated two on each end of a large central
cage, with each having separate access to the center cage.
Each of the cages was constructed of flattened expanded
metal.

The entrance between each living cage and the
10
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center cage could be opened separately by means of a slid
ing door, permitting various combinations of Ss access to
the center cage.

Each living cage was equipped with a

food container and a water container.

A vertical post

from floor to ceiling in the center cage was formed by one
inch X one inch angle iron.

The angle iron formerly served

as guides for sliding partitions.

Each living cage was

27 inches long X 36 inches wide X 42 inches high.

The

center cage was 57 inches long X 60 inches wide X 42 inches
high.

The adjacent pairs of living cages at each end of

the center cage were two inches apart.

Additionally, half

inch hardware cloth between these cages prevented almost
all physical contact between animals housed next to each
other.

Openings between living cages and the center cage

were 4 inches X 5 inches.
Procedure
Data Collection.

Behavior was recorded using a

revision of Hansen's (1962) symbol category system.

A

S's session score for a given behavior was the number of
15-second intervals in which the behavior occurred within
a 15-minute observation session.

The possible score for

each recorded behavior thus ranged from zero to 60.

Os

sat on stools, in view of the S s , approximately one foot
from the center cage and equidistant from the living
cages.

12

Interobserver reliability for the three Os who
participated in data collection was assessed by computing
product

- moment correlation coefficients, using the

totaled session scores for each behavior, for data
collected simultaneously on the same subject by two
observers.

There were 25 paired sessions, which were

collected during the first half of experiment I and
throughout experiment II.
Behavior scored and reliability coefficients.
Movement--a movement score was recorded each time a
entered a new living cage or a new quadrant of
the center cage with all four feet.

Movement

into each living cage or center cage quadrant
was recorded no more than once per 15-second
interval.

(£ = .99)

Orality--mouthing an object or body part.

(r = .93)

Manipulation--using the hand to explore or manipulate
an object, the cage,

ot

a body part.

Eating--putting food into the mouth.

(r = .94)

(r = .92)

Drinking--mouthing of the water container spout.

*

A

Behavior was recorded too infrequently (mean
score/session
.5) during reliability sessions to
permit a stable estimate of reliability.
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Self play--vigorous movement involving two directional
changes or caroms, also bouncing or jumping in
pl ace.

(r = .72)

Vocal rattle--gutteral rattling sound.

(r = .88)

Vocal coo--relatively long-lasting "coooh" sound.

*

Physical contact--brushing against or touching an animal,
(r = .99)
Jawdrop--opening the mouth as if in preparation to bite,
oriented to an animal.

(r = .98)

Approach--oriented movement of at least one body length
toward an animal.

(r = .85).

Withdraw--oriented movement of at least one body length
away from an animal.

(r = .88)

Contact play--wrestling, biting with rapid changes in
location, or biting with head shaking.

*

Noncontact play--chasing or bounding at or away from an
animal involving a beeline mock attack of three
or more body lengths or at least two directional
changes, also includes vigorous bouncing in
place oriented to an animal.

(r = .85)

Clasp-pull--jerking an animal's fur or skin.

Cl. = *91)

Bite--closing the teeth on a part of an animal's body.
(r = .88)
Lipsmacking--repetitive parting and closing of the lips
or pursing and relaxing of the lips while oriented

to an animal.

(r = .87)

Thrusting--pelvic thrusts against an animal's body.
Cr = .72)
Fear grimace--retraction of the lips in a grimace exposing
the teeth while oriented to an animal.

*

Peer-isolation--remaining for at least 5 seconds in a
living cage or the center cage with no peer
present in the same cage (scored only in experi
ment II) .

(r = .94)

Experiment I_.

The four juveniles were housed

singly in the apparatus , beginning eight days prior to
the start of the study, each in his own living cage.
During each 15-minute observation session one
allowed access to the center cage.

was

Ss were allowed 30

minutes per day access to the center cage.

Each S was

observed once a day, during the middle 15 minutes of
center cage access, for five consecutive days in each of
five consecutive cage conditions:

(A) center cage bare,

(B) a pair of metal poles running horizontally to opposite
corners of the center cage, halfway up the walls, was
inserted during observation sessions,

(C) same as A, but

with S's living cage closed off after S entered the center
cage (observation began when the S left his living cage) ,
CD) same as A, but with an unfamiliar adult female M.
irus in the center cage during observation sessions,

15

(E) center cage bare again as in A.
The above five conditions were then repeated,
but the Ss were allowed 30 minutes per day access to the
center simultaneously, rather than singly.

The Ss were

observed once a day during the 30 minute group session.
Each of two £s recorded the behavior of two !3s for 15
minutes per animal.

When not being observed, the Ss

were housed singly, as in the first half of the experi
ment.

During the study the order in which Ss were

observed was randomly alternated according to a pre
determined schedule.

Observations were made between 900

and 1500 hours.
Experiment II.

Upon removal of the female juve

nile (whose mother was not available), the three males
were allowed access to all areas of the apparatus at all
times.

Beginning five days later, all Ss were observed

for one 15-minute session per day for five consecutive
days.

The mothers of the juveniles were introduced into

separate living cages at random on the sixth day, with
observation beginning immediately and continuing on the
same schedule as before for five days.

This was the first

contact between mother and son since separation 15 months
previously.

The smallness of the openings into the center

cage hept each mother in her own living cage.
were removed on the 11th day.

The mothers

Immediately following the
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removal of the mothers,

the juveniles were observed for

a final five days as in the Pre-mother period.

The order

of observation of Ss during this experiment was randomly
varied according to a predetermined schedule.

Observa

tions were made between 900 and 1500 hours.
Statistical analyses.
Condition

C2) X Cage Condition

For experiment I a Social
(5) X Day (5) X Subjects

(4) factorial ANOVA was performed for each behavior
scored which occurred in each level of each variable.

As

the home cage was inaccessible during cage condition C,
a 2 X 4 X 5 X 4
and drinking.

ANOVA was performed on home cage movement
Oral and manual manipulation of the poles

inserted during cage condition C, and behaviors directed
toward the unfamiliar adult female present in cage condi
tion D were analyzed by a Social condition (2) X Days
X Subjects

(4) ANOVA.

Contact play was possible only

during the Group social condition, thus a Cage
(5) X Subjects

(5)

(5) X Days

(4) ANOVA was performed on this behavior

category.
For Experiment II juvenile nonsocial and peerdirected behaviors weTe analyzed using a Mother condition
C3] X Days

CS) X Subjects

(3) ANOVA.

Behaviors directed

toward the adult females were analyzed to assess the d i f 
ferences in the behavior directed toward the S s 1 own
mother and other mothers using an Offspring-mother (2) X

17

Days

(5) X Subjects

(3) ANOVA.

Newman-Keuls post-ANOVA tests

(Winer, 1962)

were performed on significant main effects to determine
the exact nature of the differences.

The .05 level of

significance was accepted for all tests.

RESULTS
Experiment _I
Single v s . Group social conditions.

Nonsocial

behaviors were generally higher in the Single animal
situation, with the exception of drinking, which was
lower (Table 1).

Several peer social behaviors rose

during the Group situation, while fear grimaces toward
the’ strange adult female declined

(Table 1).

Movement in

the -center cage and home cage did not change significantly
from the Single to the Group condition, nor did noncontact
play or the noncontact play components of approach and
withdraw.
Effects of cage conditions.

Self-directed mouth

ing and manual self-manipulation increased significantly
in cage condition D, and home cage movement tended
(£ O l O )

to follow this pattern also (Table 2).

However,

mouthing of inanimate objects declined from condition C
to D.

Drinking followed a separate pattern of increasing

in condition E.

Vocal rattles were high in condition A,

primarily on the first day of the study as a whole, as
indicated by the significant Social X Cage X Day inter
action for this behavior.

No other differences in vocali

zation were found.
18
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TABLE 1
SOCIAL CONDITION EFFECTS

Social Behaviors

Single

Group

Touch

24.43

*

Jawdrop

14.77

a

Approach

15.91

52.01
27.64

£ < .10

21.22

Clasp-pull

6.46

A

21.44

Bite

5.40

*

14.46

Fear grimace
(to adult
female)

2.20

A

1.10

21.77

A

3.82

4.47

A

1.25

26 .20

A

4.91

Manipulate self

1.78

A

0.38

Manipulate poles

7.45

A

1.40

Self play

2.71

A

0.66

Drink

0.31

A

1.11

Nonsocial Behaviors
Mouth object
Self-mouthing
Manipulate object

* £ < .05
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TABLE 2

CAGE CONDITION DIFFERENCES FOR
NONSOCIAL BEHAVIORS

Cage Condition
Behavior

A

B

1
Mouth object

11.70

1

13.70
"

Self-mouthing

2.38

Manipulate self

I '"
0.90

Drink

r
0.38

r~
Vocal rattle

Home cage
movement
Ce < .10)

* £ < .05

....

1

1 .80

2.65

0.52

1
0.68

12.45

5.32

9.55

5.35

A

a

1
1.62

E

*
9.88

12.40
1

1i
5.18

A

~n
2.60

A

1
0.70

A

0.30

l
2 .'10

5.82

3.55

23.22

6.32

, .j

1
0.78
a

A

16.30

T~
( .

D

C

2.30
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The effects of cage conditions upon all peer
social behaviors scored were strikingly uniform (Figure 1,
Table 3).

There was a significant reduction in these

behaviors when the adult female was present.

The exceptions

were lipsmack (A higher than all others), and contact play
(no differences).

For all the behaviors except thrusting in

Figure 1, condition D was less than the other four cage con
ditions.

For thrusting, only A was greater than D.

For the

behaviors in Table 3, the same pattern of differences was
found, except that condition A was not significantly dif
ferent from D.
Differences across d a y s .
mity of effects across days
cage conditions.

There was not the;unifor

(Figure 2) that there was for

Center cage movement, jawdrop, and non-

contact play were significantly higher on day 5.

Center cage

movement was greater on day S than on all other days, while
jawdrops on day 5 were higher than days 1, 2, and 3, but not
4.

Noncontact play was greater on day 5 than day 1.

Con

versely, lipsmacks were more frequent on day 1 than all
other days.

Home cage movement scores rose and fell symme

trically, as both days 1 and 5 were significantly lower
than day 3.
Differences involving two independent variables.
In cases where a significant two-way interaction effect
followed a significant main effect, the interaction
usually further clarified the differences among means.
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TABLE 3

CAGE CONDITION DIFFERENCES FOR SOCIAL BEHAVIORS

Behavior

A

B

Cage Condition
C

i ....... r "
18.10

Jawdrop

22.92

*

24.58

D

i r

E

*

1
26.85

13.58
A

I

1
1
Clasp-pull

1 1 .82

14.85

-

-

-

■[

-

A

'1 i
9.62

15.65

1----------------

8.38

* £ < .05

*

1
17.80
1

1.

Bite

A

11.78

11.30

A

■i r
5.70

* --- 1
12.50
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movement

35
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SESSION

40

25

20

Approach
Contact play
Withdraw
Noncontact
play

15
10
5

Lipsmack
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0
A

B

C

D

CAGE
Fig. 1.
Cage effects on movement and peerdirected behaviors.
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40

MEAN

SCORE

PER

SESSION

35
30
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cage
movement

25

Jawdrop

20

15

Noncontact
play

10

Home cage
movement

5

Lipsmack
0
1

2

3

4

5

DAY
Fig. 2. Differences across days for move
ment and social behaviors.
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However, several interactions were significant in cases
where no significant main effects were found, and the
bases of the effects are somewhat obscure.

Thus, in

contrast to che effects presented above, the following
are more difficult to interpret.
Figure 3 indicated that the significant social
and cage main effects

(Table 1, Figure 1) for self-directed

behaviors, were primarily a result of higher frequencies
during cage condition D-Single.

The £s in that situation

were unable to enter a peer's cage when confronted with an
adult female monkey.

The four other behaviors for which

significant Social X Cage interactions were found are p r e 
sented in Table 4.

Center cage movement dropped signifi

cantly in cage condition D to a greater degree in the
Group condition than in the Single condition.

(In the

Single condition a S had to enter and remain in the center
cage in order to be near a peer.3

Table 4 indicated that

physical contact was depressed in just that situation
(cage condition D-Single).
pattern also (Table 4).
main effects for drinking

Lipsmacking followed this

As followed from the significant
(Table 1, Figure 1), this

behavior was highest in cage condition E-Group.
Differential effects of social conditions across
days are presented in Table 5.

Fear grimaces toward the

strange adult, while significantly higher in the Single
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Self-directed behaviors.

27

TABLE 4

SOCIAL X CAGE CONDITION INTERACTION EFFECTS

Behavior

Social
A

Center Cage
Movement

Touch

Lipsmack

Drink

Cage Condition
C
D
B

E

Single

32.80

36.80

34.30

16.40

34.45

Group

25.75

36.90

41.50

8.70

35.20

Single

27.75

26.05

29.05

4.05

35.25

Group

48.80

53,95

54.55

48.95

53. 80

Single

9.25

3.45

1.70

0.20

2.30

Group

5.85

2. 55

0.65

2 .50

2.25

Single

0.35

0.20

0.25

0.75

Group

0.40

1.35

0.35

3.45

—“
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TABLE 5
SOCIAL X DAY INTERACTION EFFECTS

Behavior

Withdraw

Eat

Fear grimace
(to adult o)

Social

Day
1

2

3

4

5

Single

10.25

8.35

10.60

11.10

10.25

Group

15.00

12.95

11.80

13.45

14.80

Single

0.35

1.00

0.50

1.85

1.00

Group

0.80

0.40

1.10

0.55

0,55

Single

2. 75

2.25

0.25

4.50

1.25

Group

3.75

0.75

0.0

1,00

0.0
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social condition, were low on day 3 and high on day 4
of the Single social condition, and high on day 1 in
the Group condition.

Withdrawing was least frequent on

day 2 of the Single condition and day 3 of the Group
condition.

Neither social nor day main effects were

significant for withdraw.
of the Single social

Eating was highest on day 4

condition.

Here also the social

and day effects were not significant.
The significant Cage X Day interactions are pre
sented graphically in Figures 4, 5, and 6.

Lipsmacking

(Figure 4) was high on day 1 of cage condition A, which
was the first day of each social condition.

All four

behaviors presented in Figure 5 were significantly less
frequent in cage condition D (see Figure 1).

Center

cage activity, jawdrop, and noncontact play were, in
addition, low during
condition A.

the first two or three days of cage

Contact play (which was

possible only in

the Group condition) was extremely variable (Figure 6),
being especially frequent on day 5-cage condition A,
declining regularly across days in cage condition B, and
being less frequent during the early days of cage condi
tions C and E.

In cage condition D, contact play was high

on days 1 and 5.
As previously mentioned, the significant three-way
interaction (Social X Cage X Day) for vocal rattle

(Table 6)

30
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14

10

8

MEAN
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Fig. 4.

Peer-directed lipsmacking.
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SCORE

20

10
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Fig. 6.
Contact play patterns
condition o n l y ) .
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TABLE 6

SOCIAL X CAGE X DAY INTERACTION FOR VOCAL RATTLE

4

5

1

2

Group
Day
3

2.75

4.25

8.75

11.50

16.00

13.50

23. 50

9.25

8.75

2.50

2.25

0.50

4.50

3.00

2.25

7.00

17.50

1.00

0.50

0.50

1. 50

5.00

4.25

0.75

0.25

1.50

1.00

D

3.25

2.00

4.75

1.75

3.75

8.50

9.00

13.75

8.75

2.75

E

3.75

1.25

5.50

3.00

1.50

14.75

3.00

0.0

2.25

0.50

Single
Day

Cage Condition
1

2

A

22.75

12.25

B

5.00

C

3

4

5
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indicated that this behavior was highest on the very
first day of the experiment.

The three-way interaction

for withdraw (Table 7) indicated that the pattern of
higher scores on days 1 and 5 and low score: on the
middle

(3rd) day in the Group condition (see Table 5)

was most clear in cage conditions 1 and 5.

The three-

way interaction for approach (Table 8) presented no
obvious pattern, with several days at each social and
cage condition being either higher or lower than usual.
Additional Observations.
this experiment varied markedly.

The four subjects of
One male was larger

than the others and was clearly able to dominate them.
His power was not often exerted however, and especially
in play-fights another of the males would appear to have
the upper hand for minutes at a time.

The female juvenile

was seldom involved in rough play, especially if the
largest male were involved.

A common pattern of activity

in the Group condition had the three males near each
other, with the female three or 'four feet, and often a
cage wall,away.

During the Single social condition, the

males spent most of their time in the center cage sitting
up against a wall adjacent to a living cage.

There they

reached through the one-inch openings to clasp-pull, and
tried to nip the other animal's hand if he reached out to
reciprocate.

The female engaged in much less of this sort

TABLE 7

SOCIAL X CAGE X DAY INTERACTION FOR WITHDRAW

Group

Single
Cage Condition

2

Day
3

4

5

16.75

12.00

10.25

12.50

21.00

15.00

16.00

14.50

14.75

16.25

12.00

19.75

13.00

12.50

14.75

14.25

9.25

19.75

0.25

0.50

4.00

11.75

5.75

8.50

13.00

6.75

10.50

17 .25

9.00

18.00

17.75

11.25

16.25

14.50

Day
3

4

5

12.25

9.25

10.25

9.50

15.75

8.75

13.00

14.00

1

2

A

4.00

4.25

B

10. 50

C

11.75

D

0.75

E

11.75

0.0
15.00

1

Ln

TABLE 8

SOCIAL X CAGE X DAY INTERACTION FOR APPROACH

Group

Single
Cage Condition
1

2

Day
3

4

5

1

2

Day
3

A

17.25

12.75

18.00

21.00

24.75

28.50

23.00

20. 00

19.50

23.00

B

20.25

20.75

21.75

14.50

23.00

28.00

25.00

22.50

21.75

24.50

C

16.25

18.00

17.75

18.00

21.25

17.00

21.25

21.25

20.50

23. 25

D

6.00

2.75

2.75

2. 25

8.00

11.75

10.75

22.50

25.50

13.00

E

17.50

22.00

15.00

24.25

12.00

24.25

26.00

14.50

21.25

22.00

■ 4- ■■

5
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of social interaction, rather she ran to and from the
other animals, not stopping near one of the males for
more than a minute or so.

An additional individual

difference was observed which was unexpected.

The Ss

almost immediately climbed onto the poles at the first
opportunity except for the large male who did not climb
onto the poles until the fourth day, although he some
times fingered and mouthed them while standing on the
floor or clinging to the cage wall.

This reaction was

not apparent in the Group social condition.

The high

incidence of vocal rattles during the first day of the
study resulted primarily from the female who, at the
approach of a male, often became frightened and reacted
by jawdropping and rattling intensely.

This reaction

aroused the males who often exchanged threats for
several minutes after the female had quieted down.

Experiment II
Effects of Presence and Removal of M o t h e r .

Few

behaviors of the offspring were significantly affected
by their mothers' presence or removal.

Peer contact

(touching) declined significantly during the mothers'
presence and increased significantly upon the removal of
the mothers, but to a level significantly below the P r e
mother level

(Figure 7).

Jawdrops followed much the same
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Fig. 7. Effects of Mother-presence on
offspring peer ^directed behavior.
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pattern as touching, except that the rise in the Postmother period attained the Pre-mother level again.
Peer-isolation rose and fell in the inverse pattern,
however p ^ . 1 0 for this change.

No other peer social

behaviors changed significantly across mother conditions.
Changes across d a y s .

The three behaviors for

which a significant day effect was found are presented
in Figure 8.

Noncontact play was higher on day 5 than

all other days.

Day 5 was greater than day 1 for jawdrop.

Day 4 was less than days 2 and 5 for approach.
Mother X Day interaction effects.

Both center

cage and living cage movement yielded a significant
Mother X Day interaction.

When presented together

(Figure 9) it is apparent that overall activity did not
change throughout the study, ..but that center cage scores
decreased and living cage scores increased when the
mothers were present.

Following removal of the mothers,

both activity scores returned to approximately their P r e 
mother levels.
During the first four days of the Mother-present
condition, noncontact play was depressed, but on day 5
play increased to a level higher than for any other single
day (Figure 10).

Play-biting

(Figure 10) was high on the

first day of the experiment, and rose to a high level
again on day two of the Mother-present condition.

SESSION
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Fig. 8. Differences among days for peerdirected behaviors.
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interaction patterns for two peer-directed
behaviors.
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Mother v s . other mother directed be ha viors.
The juvenile males behaved significantly differently
toward the adult females only for withdraw (Figure 11),
and then only initially.

Other positive behaviors were

directed almost exclusively to the mother during the
early minutes after her introduction, but did not persist
long enough to be statistically different from behavior
to other mothers.
Additional Observations.

Upon their introduction

into the apparatus, the mothers clearly distinguished
between their own sons and other males, whom they threat
ened.

It was less clear whether a juvenile recognized

his own mother or responded positively to that adult
female who allowed him to approach.

Each male approached

or attempted to approach each of the adult females during
the first few minutes following the introduction of the
mothers.

Each juvenile soon approached his own mother

and remained in her cage or immediately outside the
entrance for several minutes, while exchanging lipsmacks
with her, and either grooming or being groomed.

The

mothers differed in their tolerance of other juveniles
than their own; one allowed only her son in her cage,
another allowed one but not the other of the two n o n 
relatives near her, and the third mother remained passive
even when all three males entered her cage, pulled her

4

3

MEAN

SCORE

PER

SESSION

Other M

2

1

0
1

2

3

4

5

DAY
Fig. 11. Differences across days
in withdrawal from own and other mothers.

hair and even sat on her back.

None of the infant-

mother behaviors common for younger animals was observed.
No juvenile clung to his mother's ventrum or tried to
nurse, and no mother cradled her son in her arms.

After

the second day each mother-infant pair slept together,
or were at least huddled side by side when the lights
were turned on in the mornings.

Despite the clear r e 

establishment of a mother-child relationship, the males
interacted very little with any of the females, but
spent most of their time in peer social activity during
observation sessions.

DISCUSSION
With the exception of the introduction of an
adult monkey into the center cage, the attempt to produce
regular differences in behavior by varying aspects of
the cage was unsuccessful.

At first glance, the number

of social behaviors that increased, and nonsocial
behaviors that decreased in the Group social condition
as compared to the Single condition seemed to indicate
at least some success in demonstrating the importance of
the social environment for play and exploration.

However,

for the most part these differences in social behaviors
reflected the limited opportunity ■for social interaction
during the Single social condition.

Most preferred play

behavior for these monkeys involved physical contact-wrestling, clasp-pulling, and biting; but, of course,
only a limited amount of this behavior pattern could take
place through the openings in the cage walls.

The play

pattern which did not require close proximity, noncontact
play, was not less frequent in the Single social condition.
During this condition, each session typically began with
all Ss bounding around their respective cages in a mutual
noncontact play bout.
The importance of peer availability was exhibited
46
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during the presence of the adult female, however,

Most

striking was the lack of reduction in contact play
activity in the presence of the adult, due to the S s 1
retiring to one of the living cages to play, leaving the
adult in possession of the center cage area.

In the

Single social condition the Ss more frequently entered
the center cage, as this was the only way to interact
with a playmate.

Thus, when given a choice between

remaining alone but safely removed from a potentially
dangerous adult monkey, and being near a peer, the
juveniles often chose the latter.

This suggests that

comparing the behavior of these monkeys with and without
an open living cage available when in the presence of an
unfamiliar adult would have been a more effective experi
mental procedure.

This procedure was not undertaken

because it was thought that the adult female would be
more actively aggressive toward the juveniles than she
proved to be.
The decrease in oral and manual manipulation of
objects in the Group social condition also indicated the
priority of social interaction.

However, part of this

decrease may have been due to satiation, inasmuch as the
cage was able-to be fully explored throughout the 25
days of the Single social condition, while the other
monkeys were not.
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The high levels of self orality and self manipu
lation during the Single social condition with the adult
present

(Figure 3) confirm the author's casual observa

tion that when anxious, monkeys of this species, and p e r
haps other primates as well, chew their fingernails, or
rub their hands together.

Bernstein and Mason (1962)

found increased self orality in a moderately arousing
situation.
Another objective of Experiment I was to demon
strate a curvilinear rate of adaptation to a novel
situation (Welker, 1961), associated with an initial
over-arousal, followed by adaptation, and then by satia
tion.

In general it appeared that the five-day duration

for each cage condition was too short to allow satiation
effects to appear, and that social activity was still
increasing on day S.

Home cage movement did appear to

follow the appropriate curvilinear pattern, however in
terms of the arousal-level model

(Mason, 1965a) the

relationship would be expected to be the inverse of that
actually found.

That is, on day 1, novelty and thus

arousal should be high, and slightly aversive.

The Ss

then should have stayed in their familiar home cage more,
gradually spending less time there as they adapted to the
situation.

As satiation developed, an increase in time

spent in the home cage should have again been seen.
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Perhaps the function of the home cage in this situation
was not what might have been expected, but the interpreta
tion is not obvious.

One behavior for which an adaptation

and a satiation effect was perhaps shown was lipsmacking
(Figure 4).

In a slightly novel social situation (cage

condition A) the frequency of lipsmacking was high, but
rapidly decreased.

In a more highly arousing situation

(cage condition D) there was an increase to a peak fol
lowed by a return to a low level.

If, as seems likely,

lipsmacking is a form of placating greeting, the above
patterns reflected a level of social tension which dissi
pated quickly in cage condition A, but was kept from
being quickly dealt with in condition D by the inhibiting
presence of the adult female.

The large male's relative

indifference to the poles when he was alone further indi
cates that objects assume importance relative to the
social context (Menzel, 1966).
In Experiment II the most striking effect was the
scarcity of effects, particularly in view of the drastic
changes produced by the presence of the unfamiliar adult
in Experiment I.

The presence of the mothers did not

change the overall motor activity level, although the
location of the activity changed.

Only two peer social

behaviors were reduced throughout the Mother-present
period.

Possibly the presence of the mother nullified

the inhibitory effect of a strange a d u l t ’s presence, or
perhaps a group of adults was less
juveniles than a single female.

intimidating to the

Maternal separation after

five full days of experience with their own and other
mothers produced no obvious disturbances in the juveniles,
in contrast to reports of separation at earlier ages, fol
lowing much longer periods of mother-infant interaction
(Seay § Harlow, 1965; Schlottmann § Seay, in press).

None

theless, reunion with the mother following separation of
15 months demonstrated that long-lasting social bonds are
formed between mother and infant,

possibly sufficient to

influence offspring even into adulthood.

These bonds do

not require continuous social c on tact to be maintained.
In conclusion, the results

of the present experi

ments indicated that the social environment of juvenile
monkeys has much more impact than the object environment in
changing exploratory and play behavior.

In considering the

greater effects associated with p e e r interaction and the
presence of an unfamiliar adult conspecific, it should be
noted that an inanimate object is less complex than a live
monkey.

Thus, in terms of novelty and resultant arousal,

greater social effects were to be

expected.

However, the

lack of effects due to the introduction of the poles in
condition B, for either the Single or Group conditions,
indicate that even fairly large changes in the object envi
ronment have little effect if, concurrently, even minimal
social interaction is possible.
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